In this paper we present the results of investigations of graphene oxide layers using the SAW structure (structure with surface acoustic wave propagated) exposed to the aect of low concentrations of hydrogen and nitrogen dioxide in synthetic air. During the measurements, the dierential signal (from two measuring channels) was recorded. The sensing graphene oxide layer was deposited only on rst channel, whereas the second channel was not covered by any additional layer. The tests were made with various concentrations of the analyzed gases and at various temperatures of the sensing structure during the measurements. Analyses were performed with special emphasis on the time response of the sensor structure to changes in the gas atmosphere.
Introduction
In recent years, researches related to harmful eects of the gases emitted in various industrial processes as by--products have been very popular, due to the necessity of complying with environmental standards [16] . Thus better and more accurate solutions ought to be found.
One of the gases, which must be monitored (e.g. in a nuclear reactor [7] ) is hydrogen. Hydrogen is explosive at concentrations from 4% to 75% in air [8] and an additional diculty to detect it is that hydrogen is colorless and odorless. Other gases, important with respect to safety, are ammonia, carbon dioxide and nitrogen dioxide. Measurements of the concentration of ammonia is particularly important in agriculture and in refrigeration technology [9] , also often used in medical diagnostics and food processing [10] . The control of the concentration of carbon dioxide is necessary in biological and medical researches [11] , whereas nitrogen dioxide, among others because of causing acid rain in consequence of its merging with the steam, should be classied as a serious environmental problem 2, 12] .
For the detection of the selected gases, various properties of the sensor are taken into account (e.g. optical, electrical properties). It is also important to choose proper sensing layers. Carbon-based materials seem to be a good solution, which has been conrmed in many scientic articles [1316] . An additional advantage of sensors based on carbon materials is the low temperature of their operation [17] . Beyond resistive sensors [9, 1921] , sensors with an acoustic wave play an important role in detecting the selected gases [2, 4] . Such sensors are characterized * corresponding author; e-mail: Tadeusz.Pustelny@polsl.pl In order to obtain the photography of the surface, the HA_NC tip was used. The length of the laser light which was used in the Raman spectroscopy measurements was equal to 532 nm. Both the images of the topography of the surface, phase shift and Raman spectra, obtained before and after contacting the sensor structure with the analyzed gas atmosphere, do not dier signicantly; therefore in this paper we present only the images obtained after all cycles of measurements had been nished. 
